It is important to investigate patients' perceptions about their illness and treatment, as these beliefs can influence patient behavior and outcomes. 9, 10 The use of quantitative methods to elicit patient perceptions or beliefs about their health and treatment has benefits of psychometric validity, reliability and convenience. 11, 12 However, these methods are rather restrictive in exploring perspectives and experiences which often require deeper discussion. Qualitative approaches such as interviews can address this gap, although they can overlook issues which are largely subconscious and difficult to verbalize. Within participatory forms of art in health, the use of metaphors and expression can create a safety net for participants to openly express difficult issues. Cognitively, production of art activates different areas of the brain compared with verbal communication. 13 Also, practically, art can be useful when people may have difficulty conveying their thoughts verbally due to functional or language barriers. Utilizing such techniques can allow inclusion of marginalized and diverse groups of people in health related discussions. 6 Examples of such initiatives include employing photovoice to explore the experiences of patients with myotonic dystrophy. In this study, participants used visual images to depict barriers and facilitators to living successfully with the condition. 14 Another example is the display of indigenous artwork to encourage Aboriginal and Torres Strait Islander women to be screened for breast cancer. 15 A growing approach for investigating patient perceptions and experiences of illness is the use of drawings. Conventionally drawings represent a hand-drawn sketch that provides a visible form to a thought, concept or idea. Children often use drawing as a means of communicating thoughts visually and research in this area takes on developmental and clinical perspectives. 16 Adults have also been engaged in this form of art, as it can offer individuals alternate ways of looking at phenomena and reveal dimensions of meaning not previously considered. 17 This method of active participatory engagement can help shed deeper insight into how patients view and respond to illness. 17 Reviews of arts-based methods in health are positive about the usefulness of employing various art forms to engage and enrich health determinants. 1, 5 However, issues with inconsistent methodology and theoretical frameworks point to the need for ongoing research in this field. Specifically, there is yet to be a consolidation of published studies investigating drawing as a participatory research and clinical tool. This is distinguished from the use of pictures and drawings to communicate health research findings and to explain health instructions to patients. 18, 19 Synthesizing the extent, range and nature of research in this area will generate new understandings of the existing empirical work to guide future inquiry. Therefore, the objective of the current review was to conduct an examination of the use of drawings to explore patients' perceptions and experiences of their illness and treatment.
Methods

Review type
Scoping reviews represent an increasingly popular approach to reviewing and collating health research evidence. 20, 21 This review was guided by the recommendations published in Arksey and O'Malley's methodological framework. 22 Different from systematic reviews, scoping reviews tend to address broader topics with a focus on summarizing and synthesizing data from a wide range of disciplines and methodologies. 22 The intention is to obtain an overall picture of an issue or area of research, rather than to assess the quality of evidence to determine the generalizability or robustness of findings. A systematic review would be particularly challenging with the area of patients' drawings in health, given that most of the work around drawings is exploratory and the study designs often do not involve randomization or clinical trials. As an essential first step in rigorous and systematic research, the scoping process provides valuable insights into how drawings have been used so far, the strengths and weaknesses of this technique and identifies research gaps to guide future studies.
Search strategy
The following databases were searched: Medline, PubMed, Embase, PsychINFO, Cinahl, Art Index and Scopus. There was no restriction set on publication recentness. In addition to databases, the reference lists of the articles included in this review were hand-searched to identify articles that were not uncovered in the database searches.
Search strategies were formulated for individual databases using the following keywords: 'illness perceptions' or 'illness representations' or 'attitude to health' or 'health beliefs' or 'beliefs about medicines' or 'beliefs about treatment' or 'patient experience' AND 'drawings' or 'art therapy' or 'visual arts' or 'visual representations'. The search strategy for Medline is provided (Supplementary material). This
Journal of Multidisciplinary Healthcare 2016:9 submit your manuscript | www.dovepress.com
Dovepress
633
Patients' drawings of their illness was adapted according to the indexing systems of the other databases searched.
Inclusion and exclusion criteria
Studies were limited to those that 1) specified the use of participant-generated drawings in the method, 2) explored participants' perceptions and experiences of their illness and/ or treatment, 3) involved participants aged 18 years or over, and 4) were written in English.
Study selection and analysis
Titles and abstracts were reviewed and the full texts of all potential articles meeting the inclusion criteria were obtained for additional review. Three authors were involved in study selection, differences in opinion were discussed and a consensus was reached. Data from included papers were charted and analyzed for the following: author(s), year of publication, country, aims of the study, health condition of participants, sample size, theoretical frameworks, methods used in conjunction to drawing, study design, data analysis and key findings.
Results
Descriptive findings
The database searches generated 2,563 possible articles ( Figure 1 ). Following elimination of non-English language studies, duplicates and studies not meeting the inclusion criteria, 26 studies remained. Six additional studies were identified by searching the reference lists of the included articles, resulting in a total of 32 studies which were included in this review.
A number of studies were conducted in the Netherlands and most were published in the last decade ( Table 1) . The health topics explored in the studies were diverse and
Medline n=253
PubMed n=317
Embase n=163
PsychINFO n=17
Cinahl n=90 Scopus n=1,722
Total identified n=2,563
English articles n=2,257
Abstracts reviewed n=1,881
Full text reviewed n=60
Non-English n=306
Duplicates n=376
Inclusion criteria not met n=1,821
Inclusion criteria not met n=34
Reference list search n=6 Studies included in review n=32
Inclusion criteria met n=26
Art Index n=1 Figure 1 Results of search strategy. included cancer (n=6), cardiovascular disease (n=4), gynecology (n=4), immunology (n=4), chronic pain (n=3), endocrinology (n=3), mental health (n=2), respiratory disease (n=1) and others (n=5). Key characteristics and findings from these articles are summarized in Table 2 .
Analytic findings
Theoretical frameworks
Seventeen studies utilized theoretical frameworks, including: the common-sense model of self-regulation, [23] [24] [25] [26] [27] [28] [29] [30] phenomenology, [31] [32] [33] [34] phenomenography, 35 ,36 a feminist framework, [37] [38] [39] the illness-meaning model, [40] [41] [42] the social representation theory, 43, 44 and the transition theory. 45, 46 Theoretical frameworks underpinning the studies were not reported in the remaining fifteen publications.
47-61
Study designs
In all studies, the data collected from the analyses of participant-created drawings was supplemented with either interviews (n=18), self-reported questionnaires (n=12), or 
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Patients' drawings of their illness both (n=2). Some studies where drawing was supplemented by questionnaires asked participants to provide a brief written description of their image. For studies where drawing was used together with interviews, drawings were often made after a one-on-one interview with a researcher and a discussion about the image followed. Two studies specified that participants were alone when completing the drawing task in interviews. 31, 33 Conversely, in another study drawings were created in a group setting with other participants. 32 Instructions to participants for creating the drawing were either verbally communicated or provided in a written form. Participants were asked to draw a variety of images, such as specific organs, how they saw their condition or body, and their experiences and feelings. Many researchers emphasized the importance of informing participants that the activity was not an assessment of artistic skill, that there were no correct or incorrect ways of drawing images, and that the key focus in the exercise was indeed the participants' views.
Methods of data analysis varied between studies and the majority (n=20) incorporated participants' own interpretation and description of their drawings. The most commonly used methods of data analysis were thematic analysis only (n=14), and a combination of content analysis of the drawings with statistical analysis of questionnaire data collected adjunctive to the drawing (n=13). Participants from two studies received a copy of their interview transcript for comment and approval about accuracy and relevance. 37, 40 To analyze the drawings, eleven studies used NIH Image-J software (which calculates pen stroke intensity and drawing dimensions and area), five studies drew on Guillemin's adaptation 51 of Rose's critical visual methodology framework 62 and one study applied the interpretative phenomenological analysis methodology. 63 
Key findings
Characteristics of participants' drawings were associated with clinical and psychological markers of health status. Drawings of damage to the heart after myocardial infarction predicted recovery better than medical indicators of damage. 49 Increases in size of drawings of the heart at follow-up after myocardial infarction were related to higher cardiac anxiety, activity restriction and health care use. 47 Similar results were observed in participants with heart failure where larger sized drawings of the heart were associated with greater levels of heart-specific anxiety. 59 Drawing size also represented the clinical severity of heart failure 59 and Cushing's syndrome. 60 While there were no clear associations between drawings and illness perceptions or quality of life in patients with long-term remission of Cushing's syndrome, 60 strong correlations between larger sized drawings and impaired quality of life were identified in patients with long-term remission of acromegaly. 28 Also, quality of life was negatively associated with the illustration of emotions for patients with vestibular schwannoma 29 and was related to images of recovery for participants who experienced emergency embolization in postpartum hemorrhage. 61 Increased pain ratings and emotional distress were reflected in drawings with an external force to the head drawn by participants with persistent headaches. 48 Drawings added to current knowledge about patient perceptions and experiences of illness and treatment. In the artwork created by people with spinal cord injury, the range of ways participants depicted their feelings about the lasting social consequences and concerns about their body image, advanced knowledge of how people understand their injury and its impact on their lives. 50 In the case of chronic vaginal thrush, analyses of patient drawings yielded a new theme regarding patient experiences of thrush that has not been reported in previous literature. 37 Drawings of the kidney by people with systemic lupus erythematosus provided additional information about their perceptions of treatment effectiveness, kidney function and their understanding of the condition. 24 This was also reflected in several other illnesses, where analyses of drawings created by participants highlighted the unique ways in which the illnesses or conditions were comprehended and experienced, for example, heart 
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Cheung et al disease, 52 menopause, 51 postnatal depression 53 and human immunodeficiency virus (HIV) infection. 40, 41 This additional insight emerging through an analysis of patient-created drawings was also observed in studies involving patients with lung cancer, 25 severe chronic obstructive pulmonary disease, 57 and Ebola infection. 35 In addition to the experience of illness, affects such as feelings toward and views about their illness were better elicited using the method of participants' visual representations. Participants described stronger emotional reactions when discussing their drawings of osteoporosis that were not reported in their interviews. 23 This aspect was mirrored in participants with long-term remission of Cushing's syndrome 60 and acromegaly, 28 where additional information about their illness perceptions was revealed with drawings as compared to questionnaires. Also, drawings added a further element to the assessment of psychological status in patients with heart failure. 59 Artistic representations illuminated elusive and less accessible areas, revealing deeply personal accounts of the experience of chronic pain 26, 33 and the various dimensions of patients' views of systemic lupus erythematosus. 58 In a number of studies, drawings resulted in 'richer' data collection, offering advantages over other methods. For example, researchers found that inclusion of a drawing activity generated more discussion about the personal impact of osteoporosis as compared to the participants' interviews. 23 This was similarly observed in participants with postnatal depression; some participants spoke briefly about their illness during their interviews, yet when they represented their feelings through drawings, deeper insight into their ways of understanding their condition was illuminated. 53 It was also reported that drawings were a good initiator to encourage participants to open up about and share their illness experience. 58 The drawing method enhanced elicitation of narratives about sensitive topics, such as chronic vaginal thrush, 37 and discussion about the clinical presentation of illness, for example by asking patients to draw the development of their melanoma retrospectively. 27 The usefulness of drawing as an adjunct to other methods of data collection rather than as a standalone technique was put forward by several researchers. By adding elements which may not be accessible using interviews, 52 drawings were a powerful adjunct to word-based means. 53 It enabled the comparison of data obtained from different modes. 51 For example, characteristics of participants' drawings were associated with scores from the Illness Perception Questionnaire in some studies, 24, 28, 48 but not others. 60 Drawings provided clarification regarding information that has been provided in another form 54 and enabled credibility to be added to themes identified using other methods. 41 By combining drawing with interviews and questionnaires, the broadest range of patients' perceptions is likely to be captured. 24, 27 A number of studies reported on participants' evaluation of the process of drawing. Despite being informed about and consenting to a drawing activity, the request to draw came as a surprise for some participants. 24, 51 They showed initial hesitation 24, 37, 51 and completed their drawing after some reflection and consideration. 24, 51 Some participants proffered apologies for their drawing, believing their drawings may not be good enough, 37 and at times, others drew with intent and force. 51 In one study, a participant conveyed that drawing was useful, related very personally, clarified their experience and enabled expression and reflection. 32 A participant in another study thought that drawing was a moving experience and a new form of expression which told them much about themselves that they were not consciously aware of prior. 40 Likewise, other participants found the process of drawing to be beyond the verbal, offering therapeutic benefits and an opportunity to access deeper levels of emotions.
33,37
Discussion
This is the first review of the current literature on how drawings have been used to explore patients' perceptions and experiences of their illness and treatment. This scoping review has identified that drawings have added new and insightful knowledge about patients' perceptions, beliefs and experiences of their condition and are a potentially valuable technique for patients, researchers and health care professionals. Drawings were associated with indicators of health status and improved current understanding of the patient's perspective. Patients' visual representations revealed deeply personal and emotional accounts of their illness experience and demonstrated potential for benefits for patients. By facilitating richer data collection, drawing was a powerful adjunct to traditional approaches. This review also provides a detailed synthesis of the study designs, offering valuable guidance and considerations to inform future applications of the drawing technique in health.
The findings of the review indicate that the method of data collection may have bearing on the outcomes. There are several variables which are important to consider, for example, using multiple data collection methods, offering personal space and time to complete the drawing, and the range of art materials provided. Accompanying the drawing activity with an in-person interview or a postal questionnaire allowed a comparative analysis of the data collected by different methods. In the reviewed studies (Table 2) , when face-to-face interviews supplemented data from drawings, this highlighted how the interview provided an opportunity for researchers to develop rapport with participants and to initiate further discussions. In contrast, drawings in the postal questionnaires completed away from the researchers negated the chance for investigations to explore more deeply. Asking participants to draw at home 55 or alone 31, 33 can reduce potential external pressure. Whilst drawing in a group setting 32 can have implications concerning privacy and social desirability, this method can facilitate discussion and the sharing of experiences through interaction with others. 64, 65 The way in which participants were encouraged to draw could have influenced the findings obtained. As shown by Michie and Abraham, the different elements of a study's design can affect participant behavior. 66 Providing participants with a range of drawing materials enables more options for expression, demonstrating the wide range of expressive styles that drawing can offer to people. Specifying the object(s) to draw can target a particular topic of research interest, while a general drawing request can be open to interpretation. The latter allows freedom of expression but can lead to more uncertainty amongst participants. Though, it was observed that reassurance that the activity was not an assessment of drawing skill was frequently sufficient to overcome participants' initial hesitation to draw.
In order for the use of drawings in health to be translated into everyday practice, their effectiveness requires an evidence-base. A balance is needed to achieve an adoption of protocols which do not constrain creativity and qualitative inquiry. Rather than over-prescription, consideration about having a minimum standard for patient instructional specificity, detail and intent is needed. In addition to procedures, analyses of the actual image also need to be taken into account.
The reviewed studies differed considerably in regards to analyses of participants' drawings, with some seeking participants' interpretation and others using researcherderived interpretations. Seeking participants' interpretation of their own drawing is invaluable as their visual product is highly subjective and can be easily misunderstood from a third perspective. Great care needs to be taken if researchers are to interpret participants' drawings without their input and authors have demonstrated that it is imperative to acknowledge this as a study limitation. A proportion of studies were unclear regarding how or who interpreted the drawings .24,43,47,49,56,58,61 It would be useful to specify the number and background of raters. Five studies reported the kappa value for inter-observer reliability. 25, 28, 57, 59, 60 However, kappa statistics can only be useful if the raters are looking at objective elements such as size and quantity of the contents in the drawing. Interpretation of meaning, for example the perception of limitations and difficulties suggested in the drawings, remain as interpretations by the raters and do not infer authenticity.
The use of theoretical frameworks assisted in the design of the studies' methods by providing structure and guidance to the collection and analysis of data. However, a number of studies did not utilize particular theories to aid the exploration and development of the drawing technique in health. [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] The theoretical approaches used aligned with the research's objectives. Studies which aimed to explore participants' perceptions of their illness drew on the common-sense model of self-regulation, which proposes factors that may influence patient interpretations and responses. 30 While phenomenology 34, 63 underpinned the studies which sought to explore in-depth the lived experience of the participants. In a number of studies, thematic analysis of the drawings and participants' descriptions drew on Guillemin's adaptation 51 of Rose's critical visual methodology framework. 62 This framework poses a series of questions regarding the process of image production, the composition of the image, and the relationship between the image and the audience. 51 Whilst this is a step forward in enabling a system of comparison between studies, rigorous evaluation of the extent to which this is a valid approach is needed as there is currently a lack of literature critiquing the applicability of this methodology in health research.
Examining which methods or combination of methods are most useful for particular conditions or settings should be considered according to the epistemological perspective and research questions. From the findings in this review, for example, it appears that a qualitative study aiming to explore patients' experiences of a health condition would benefit from offering participants a range of art materials, not limiting the time and space for drawing and reassuring participants that the focus of the activity is their views and not drawing ability. Additionally, asking participants for their description of their drawing using a semi-structured interview guided by a visual methodology (such as Guillemin's adaptation 51 of Rose's critical visual methodology framework 62 ) would aid interpretation and analysis, as would using an underpinning theoretical framework appropriate for the phenomena of interest.
The studies in this review were subject to several shortcomings. In some studies with a quantitative component, the authors highlighted that the validity and generalizability of the findings were uncertain as there may have been insufficient power to detect a meaningful association between variables due to restrictions in sample size. 24, 25, 28 However, it is important to recognize that power is not relevant when discussing the associations between quantitative and qualitative components. These associations could be spurious or mediated by various factors which may be difficult to control for, such as the way in which participants are encouraged to draw, or differing image interpretation frameworks. Additionally, sample participants were in majority females, hence the general applicability of drawing as a health tool is unclear across the genders. Future investigations should explore whether drawing can be applied broadly, by incorporating a wider range of social determinants and health conditions.
Application of the drawing technique to explore patients' perceptions and experiences of their illness would benefit from wider critical debate regarding its value and challenges in order to support the development of appropriate methods for conducting such studies for research, and possibly, its implementation into clinical practice. This will allow for procedures which are rigorous and transparent. A relevant case in point is the development of a methodological framework for scoping studies. The collective work from numerous independent researchers from foundation 22 to ongoing critical discourse 20, 21 demonstrates that such process brings together varied experiences and recommendations to build, clarify and enhance the scoping methodology. However, the reviewed studies offered little evidence of critique of the methods and results that related to drawing, with two exceptions. 37, 51 It is therefore strongly encouraged that researchers contribute to the discussion that would advance the methodology of drawing in health.
Nevertheless, the findings of this review provide important insights for clinicians. Through the use of drawings, health care professionals could better understand and appreciate individual patients' perceptions and experiences of illness. Drawings revealed new knowledge about the heterogeneity of patients' perceptions, beliefs and feelings. Several studies suggested that drawing could be a simple yet universal assessment tool. 26, 55, 58 This is a promising area for future work, as research has identified associations between characteristics of participants' drawings and clinical and psychological markers of health status in a range of conditions. 28, 29, 48, 49, 59 Exploring the patient's subjective view through drawings presents an opportunity to realign misperceptions and idiosyncratic beliefs. 28, 54, 56, 60 Drawings can uncover many dimensions of living with disease, especially psychosocial, 58 which can provide health care professionals with an indication of how the patient is dealing with their illness. Generating or discovering knowledge about this is difficult without engaging patients themselves in this process. 67 As a medium for participatory research, drawings can be used to support knowledge construction through a cooperative process actively involving the individuals who live with the health condition. Also, this creative activity offers patients an open way of expression which can minimize health care professionals' (and researchers') imposition of their own views.
The drawing technique can also have potential benefits for patients. By offering a time and space for reflection, patients can access perceptions and emotions which may have been unknown previously. The uncovering of unconscious and subconscious aspects may be distressing, but this knowledge could also help patients better understand themselves and their needs. Not all patients will benefit from or be comfortable with one technique. However, this demonstrates the multiplicity of forms of communication and expression that people utilize, and drawing is offering another way for people, especially those who are visually or creatively-orientated, to voice themselves. Previous research has shown that the use of art as therapy for patients with cancer can be beneficial, especially psychosocially. 8, 68, 69 Despite positive feedback from some participants, most studies did not include participants' appraisal of the drawing process. This is an important aspect to explore in order to determine the benefits of drawing for participants.
Drawings can provide additional understandings beyond that of patient experiences. For example, they are an innovative way of identifying patient needs and feedback about health care services. Participants with osteoporosis 23 and perimenopause 45 expressed that they had little understanding about their illness and treatments. Despite the biomedical aspects of osteoporosis, menopause and postnatal depression, participants' illness and medication beliefs depicted in their drawings either did not match scientific evidence 23 or there was an absence of drawings demonstrating medical understanding. 51, 53 This suggests room for improvement in providing education to patients regarding these conditions. In some of the reviewed studies, participants also gave feedback regarding health care services, pointing to a lack of helpful interaction between patient and practitioner when treating chronic vaginal thrush, 37 inadequate treatment for people committed to long-term psychiatric hospitalization, 43 and insufficient support in managing stigma after receiving breast cancer treatment. 38 Recognizing areas of potential improvement in clinical encounters can advance patient care and help build stronger patient-practitioner relationships. When patients consult a health care professional, they have preconceived beliefs, attitudes and understanding, as reflected in the common-sense model of self-regulation. 9, 10, 30 These representations can differ vastly from biomedical views. 57, 70 If there is poor fit between the patient's schema and the nature of the health care professional's recommendations, there is a risk that the advice provided does not make sense to the patient. 10 As this can affect health behavior and clinical and psychosocial outcomes, 71 it is important to explore patients' perceptions. Leventhal et al 72 proposed that verbal statements from patients can describe only some, but not all, of the features of their cognitive and emotional representations. Words provide a limited view of the patient's experience, 72 and this may be where drawings can supplement by "[picturing] where words come short". 31 By consulting patients about their views and feelings regarding their illness and treatment, health care professionals acknowledge that patients are also experts. Shifting to a patient-focused approach can support patients to actively participate in their care and this can in turn improve self-management and health outcomes. 73, 74 This review was subject to certain limitations. The search strategy used to identify potential studies was limited to specific search terms and databases, and this may have affected the studies identified. Also, unpublished, non-English language and gray literature were not included in this review. Due to the heterogeneity of study designs and the variation in contexts and study populations, a meaningful pooling of data could not be performed.
A strength of this scoping review was the in-depth analysis of the studies in terms of their design, findings and implications for research and clinical practice. These findings provide important guidance for researchers and health care professionals interested in using drawings to gain a deeper understanding of patients' perceptions and experiences of their illness and treatment. The potential advantages of drawing provide valuable pointers for future research directions. For example, further development of the methodology of drawing as a research technique in health, use of longitudinal study designs to incorporate drawing as an outcome measure, and replication of the studies included in this review in a range of medical conditions could be considered in subsequent studies.
Conclusion
This scoping review calls attention to drawing as a novel way to explore patients' perceptions and experiences of their illness and treatment. The findings of this review form a basis to justify future research into drawing as a research, diagnostic and therapeutic tool in health, with benefits for the patient, researcher and health care professional alike.
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